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(57) [ffft] 

C : 0.75-1.10%, Si : 0.1-1.0%, Mn : 
0.1 — 1.0%, Nb : 0.003— 0.016%, Cr^l.0%, Cu^0.5 
%, REM^O.01%, Ca^O.003%, Mg^O.003%, B<0.00 
50%3r-a#L, R»liFeXtf^>B**»6ft 9 , ^*Mfc+ 
0.0020%, Ti^O.0020%, Zr^O.0020%, P^O. 
012%, S^O.010%, N^0.0050%, 0^0.0020%^T 
T\ Ml-, Nb (%) XC (%) ^0.012£?«E-*-3l**fo 
^fc&^^Sn^ 0.005%, As^O.003%, Sb^0.003%T* 
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m*«l]M%t\ C:0. 7 5-1. 10%, S 
i : 0. 1 — 1. 0%Mn:0. 1-1. 0%, N 
b : 0 . 003 — 0. 0 1 6%, C r : 1 . 0 %^T, 
Cu : 0. 5%^JIT. REM 0fc±3l7tJf) : 0. 0 1 
%&T. C a : 0 . 0 0 3 %£IT, M g : 0 . 0 0 3 % 
£TF> B : 0. 00 50%yT^tU BU^F e R 
, ^ttft^AlttO. 0 0 20%^ 
T\ TiiiO. 0 0 2 0%^LT> ZrtiO. 0 0 2 0% 
£TF, PttO. 0 12%i^T, SteO. 0 10%OT, 

Ntto. oo5o%j^t. o mm) no. 0020% 

£TFT\ XM, TK®*"C*£*t* f n COffi^ 0. 0 1 
g^5 0-0. 03X (5I3RK 
[»**5] B**lXW:2lc|B«l<olPII»fl"«r»IBlnX 

[0001] 

[0 0 0 2] 

Ml. *>5v^« % y — r >-^r7^-yffico^H(i, — « 

Id, JRiraffi5Eg&BSEft*PLfclftS (fig) ^5 — 6 mm 
co£Pi^» <«T\ rmittJ SrW- r ^J tv^5) 

lWW0ILTEM3-4mm(CL, 
^x^f^^&SSrfrVN 3E(-2^#^DXLX 1 - 

S^DXSrffiL-CiiCgO. 15-0. 4 0mmCt5o d 

©J:5.lcLT#bixfcWlim»*, 3E^*9*DX-C«» 

[0 0 0 3] *W*miHd»Xi-SR J *»m** 

SIIW^HW:, »||OlOX#-<«f9lPX*lc»|»U*v^ 
^DXco^tcfi, ««Lam»«)»«3ft s ««)"C«BV>fc 
[0004] l^toi^^^f-^ 3 - 

awS5»ff* s »«b4x^< *oT*J9, 0. 7 5ft%W 
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2^T$r«J£i-Sfflj»tto 

f n=Nb(%)xC(%) ® 

[|»*3S2] HS%T% 5Et^*fi«i*(OSn*S0. 0 0 
5%^.T. As^o. 0 0 3%J^T, Sb^O. 003 

SUt^r, 1 1 3 0~l SOOtML, iflEits 
r £ *«#*i-smM*^«56#ffi. 

s-1 2 00) © 

C-a-***rBS*S4:#«JniXtt3ftSfiTi-S<o^. 
Bfj»««^S5<*6o z.<ntz&^ c*#*#i«i<-cm» 
5 ^ ^ . L*»t#IU0Xtt 

20 [0 0 0 5] ±|EU3ti£^O^HIf^bOilM^L 

-CiftRSHRtt-toftJIiJDXtt^MfeSfttlf^ft 

[0 0 0 6] 0»Jx_tf. #^*F7-1 1 0 6 0#4MRfcl 
«WWMnO«*f«rfB«ii-* r#j»^H4^t<*ti 

'£¥■7-1 I 0 6 0^r<&mz\L Mn<DMVr<Dfflm\Zln 
X_~C\ AU Ti, Nb&tfZ r CO HI^±2r 0 . 01 
-0. l%^*•^ J lr5ti^^S^W 1 b^^^tLTV^6 0 

X.te\ fi^O. 4 0mm^T©»II^"eMt5^ 
[0 0 0 7] 4#f)F#*»2 6 0 9 3 8 7^«^H, » 

so 7G^T*^>SN i 1 M£X±&>&m<Of&fr t IT 




(3) 
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0 9 3 8 7W«i:it *»7C*^UNb : 0. 0 1 
- 0 . 1 Z r : 0 . 05-0. 1 11%, M 

o : 0. 0 2-0. 5lt%i»)«5»^ 1 «»±4r 

^5p7- 1 1 0 6 0#^«"C»*$ttfcft«i: ra«, 

[0 0 0 8] BJJ|S^#^¥ 7- 1 1 0 6 0 -^£^4#ff 
##!g2 6 0 9 3 8 7^«-C8lRSn^««t-J:tt 

[0 0 0 9] 
[0010] 

*fc«><^»] ^^osgfi. tie 

(1) fc (2) JC^i-lftW, (3) ic^i-*w<o«5ft* 

R 5 0 - 0 . 0 3 X (TS-12 
(5) ±15 (1) Xtt (2) UlB«<0»»**IBini« 

[ooi6] 4*5, rnwj ^n, »tt^Mnj£Sdtt 
[0017] r*»jfi«LSj t tt. M^^r >T^f > 

[0 0 18] »«-S:«j»^j!niXl-5^«)^ rftlHJHIXj 
felt, iB*<o^^^«rfflv^#IMmx«itT?4<, p 
-9^r**ffl^fc«W»X, SfIR ^2n-;H±l 

% r 3 p — /HBE3i«J ^ Un- /MEJ£*J Srffl^ 40 
fc»B0EE5eJaX*r*tf. 

[0 0 1 9] X, M y:H!MBj ti> -7*7**1/*. C 

[0 0 2 0] J^T, ±E<£> (1) ^ (5) (ciS^cot,^ 
&*tl?tl (1) ~ (5) 0>*g»E£V^c 

[0021] **M#e>tt, !*«<Dffc*»ftfc8tt*«tt 
«355f*ll*DXtt4^0ftrBWDXtt (^T, f&m<Dtztb\z so 




^2 0 0 1 - 1 3 1 6 9 



ft, (4) {^-tm&Rlf (5) (C^i-^OOMit^ft 

[0011] (1) RS%T% C : 0. 75-1. 10 
%, S i : 0. 1-1. OlMn:0. 1 — 1. 0 
% x Nb:0. 0 0 3 — 0. 0 1 6% Cr : 1. 0 % 
£XTs Cu : 0. 5%«T\ REM (*±JP5g*) : 
0 . 0 1 %J^T> C a : 0 . 0 0 3 %J^Ts M g : 0 . 
0 0 3%OT, B:0. 0 0 5 0 %£HTtr£* U »8P 
liFeSOTW^^^ ^f + OAKiO. 00 
2 0%^ TiliO. 00 2 0%WT, ZrliO, 0 
0 2 0%J^T. PteO. 012%J^T. SfiO. 010 
%£XT. Nf30. 00 5 0%OT, O (KX) teO. 0 

o 2 o%^rr% xk, TE(Dat«sn5 

0.0 1 2«TSrtOJ£i"5i»ttp 

[0012] f n =N b (%) x C (%) ® 

(2) fi%"C, IMi^^Sn^O. 0 0 5%^ 

T, As^O. 0 0 3%£TF> SbfrO. 0 0 3%J^T 

-cfc*±K (i) KiEtttf>iKM#o 

[0 0 13] (3) ±E (1) Xtt (2) (CfB«<E>fl^ 
a***i-S«B^Sr. 1130-1 30 0ti:»U 

[0 0 14] (4) ±B (1) Xfi (2) KiBfcOfb^ 

«li(7)MP alfit'WT SW%¥fiWRA^T 

[0 0 15] 

0 0) © 

[0 0 2 2] (a) TS (3I3S3££) £ Si «> 5 tf: «> 1- 
it C, Si, Mn, C r 4 *f<0*A5c*0>*****t 

Xtt(Z)i£T\ o£t>, #J8*DX«F(ORR#*nX«OfiTS: 

[0023] (b) wmMT.m^ wmiBTM. 

Mlf(7)TS (§I5R»*) tRA tfrbmfe 
X*#-5c S^f»^S^CO#j»^DXtt«ft^MS 
f^TSMRA^V^i^L, RA^tdSTSlC 

iCi:fcfes-^«^±^»^^«*^&»*it*R*Dxi4 

[0 0 2 4] ( c ) fflim<DN b Sr$*i"6*«rfflv^ix 
*Jc»JB4NbC«:5MRS-&6wt3&s^rtfit4oT, t|- 

— j^^^-t hte6«[d5»»>fki-5^e>-c*>6o x, Nb 
Cte/^VTW y^wjftlWttlRitt-e*)^ 1000 
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i*©i»«t«<ftori*5. 

[0 0 2 5] (d) #«fllX*0|»JMHIXft*iii«>Sfc 
*^fi, ^F«»7C*"Cfc3A i , TiZr, P, S. 
N, O mm o****rJ»L<MI»i-*ttfJ:v\ 

[0 0 2 6] (e) *«*5C3R£ LT(OS n, AsM 
S b L < MH-Tixtf , ff «*DXtt*s««)-C 

K<ft5o 

[0 0 2 7] *l8W»i, ±B«>JBA^*<5v^T«flESix 
[0 0 2 8] 

L<tt^-t-5o ft*5> #5c^co^*co r%j 

[0 0 2 9] (A) ft*** 
C:0. 75-1. 10% 

U ^(D^#S^0. 7 5%*I^I^Ii, 0«X.f^T 
ST'3 2 0 OMP a £ l>ofciiiV^S£^/£ LTgr^M 

<b «tt*S0!K^ LT#»SnXtt<Z>fiT*r« < o 
J: o T JRPflffiffi £ ftfc»#^»##*MK_b#i- * ^ #> 

»iBanixtt3fts*#<«TL, M^Nb^itt^ 

0fl;itf, X^T*3. 6^_h£ft3 £ 5fc*#**DX£-C 
ftj|MniX«rtT5fc, WfjB^**i"SJ:5J-45o Lfc* s 
oT\ C^WS£r0. 7 5—1. 10%£Lfc o ft 

km (£> ^njDxsfr^nw^aa^fis (do ) 

tADX«0«»Offl:S (d) £ffl^"CTfE<0 (i) 5£-(? 

[0030] f=21oge (do/d) • ■ • (i) 
Si : 0 . 1 — 1 . 0 % 

S ill &m&ffifrZ<D\zGW£^'?foZ>o Bi 

0. i%**-CttW»«i*«J:SL<, 1- 0%£ 

«^5fc#l*Jnix-e«>iB*lnx«3ftsfiTi-s. Lfctfo 

Tx S i^tMO. 1 — 1. 0%<bLfc o 
[ 0 0 3 1 ] M n : 0 . 1 - 1 . 0 % 

U\ MnfiiBWL^-rv^S-Cfc*?, I- 0%£ 
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-1. 0%<hLfCo 

[0 0 3 2] Nb : 0. 003 — 0. 016% 
Nbft a— y^-*-^ h*MI«t&»»fbSlt\ (*HiDX 

o 3%^mx^m^(o^m^mm^\ 

IBLfcTISffi^O. 7 5%tCLT 1 b, NbO*tW 
0. 0 1 6%*8x.5i:, ft*<CNbC^«r»MT' 
10 #ft<ft^ 0 :wl^Nb ciiff»*PX(ORo»f*6je 

^otNb^MO. 0 0 3 — 0. 0 1 6%J^T£ 

a*ftNbc<75^fie«r«n^BSiti-^j-tt. Nb<o^m 

ft£0. 0 l 0%*«H-i-6-4:d s a4UV^ 
[00 3 31 Cr : 1. 0 %^T 
C r l±*flPLft< Tt «tV\ SS*D"Ttt«. 

20 ftP^PX«F^*DXS!{b*SriKJ?>S«#dS*>So w 5 bfc 
M^Htci^Clj:, CrfiO. 
tSCi:^»*U\ Lrt>U 1. 0%£r 

ft 9, IRIBJEjffiftOlfcW.w+'^aJ^^^f 1 ^*^ t*-^ 
f#iMflX*<75»fj»jSfiASlS*P 
f5o Uc^oT, C r <D^m& 1 - 0%J^T<bL 

[0 0 3 4] Cu : 0. 5%^T 

30 «uBa**>*p roa*«:»jt^#sicif4, cuito. o 

5%J^±<^W*<^£w£^#£LV\ La>U -t<0 
^%JE^^<0^ff^ft^r H 1*PXB#(C*5ttSf<n 
0. 5%J£JtT£ Lfc 0 

[0 0 3 5] REM (t±I5cf) : 0. 0 1 %^T 

EMfiO. 0 0 1 %£i±^^ti 1 1 5 c t I 
40 v\ Lt^U REM^O. 0 l%£iexT$W£i2rC*> 

^ot, REMW^MO. 0 1%J^Ti:tto ft 

[0 0 3 6 ] C a : 0. 00 3 %£XT 

H0. 0 0 0 itt^I t^Ll\ 

L^L, Ca^O. 0 0 3%£igx.T^$-ttT<bmJlS 



s) 




(5) 
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[0 0 3 7] Mg : 0. 0 0 3%ti.T 
Mgtt«JDL4<-Ct«fcV\ SSftIi-*Lfi, ff&fBWPXtt* 
iKfeSfPfflSrWi-S. roj»**«»c#SKM\ Mg 
tiO. 00 0 l%»J:^ttit5: fc##*LV\ 
L^U Mg^rO. 0 0 3%£fi;iT^£ii:T 1 bliME 

T, MgCD^fftSrO. 0 0 3%J^T£Lfc o 
[0038] B:0. 0050 %£XT 

BlijfeJDL/«C< Tt><fcV\ iJDttlll »*J-@»Lfc 10 

*l£fc«fc5a*, 0. 0 0 0 3%aJ:Ottitt5-t 
#jJ*LV\, t^L, B£0. 00 5 0%$ri^Ttf 

5„ Lfctfo-C, B^tMO. 00 50%^T£L 
fc. 

[0 0 3 9] (1) WlgW^V^TIi, '^fWhic 20 

|T'fc5AK Ti s Zr. P. S. N, O^tt^ 

[0 0 4 0] A 1 : 0. 002 0%UT 
A 1 I1A l 20 3 |ri^i:t6i^^eMt 
r#K0lDXtt«r«:TS^:"CL*5. W-**^**** 
0. 0 0 2 0%£jg;i5£, WR«ft«*^«E** s ft* 

*S*L<ftS. Lfc^oX. Al^fMO. 002 
0%^T£ LTCo 

[0 04 1] Ti : 0. 0020 %£*T 30 
T i ttNi^LtT i N^rictSo r«T i Ntt# 
«JDX*oWI»jBjS t ft 5 WT#*JPXtt*s<6T UL- 
«fi:*wt*i^o. 0 0 2 0%^ix.5^ t 

i N^a^t:L"C{#j»*DX*Jc:Wr»^#«U, »«*X 
ttOffiTJ&**L< Lfc^oT. T i W^ti^r 
0. 0 0 2 0%OT^lto 

[0 0 4 2] Z r : 0. 002 0 %J^T 

j»*0X*<D»j»jg^tft6OT-#mPXtt^fiTL-CL 

4#K-*:<E>*#fi* s 0. 0 0 2 0%^i^^ Z 40 

r NdSa*fcLr#«»X*^W«AS*«L, f*»APX 
14<0(S;TaM^<*5o Lfc#oT\ Z r (D^tf I: 

0. 0 0 2 0%J^T£ Lfc 0 

[0043] P:0. 012 %J^T 

pfiJtelMdOWf Lrffilfcbnxtt^iST^^TL^ ? 0 *? 
l: N ^(D^m^O. 0i2%^gx.5^:fWDHiw 
{ST^LX ftS 0 Ufc^oT, PmtSrO. 0 1 
2%£XTh Lfc 0 

[0044] S:0. 010 %£XT 
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^o. 0 1 0%$r@x.6^#*l*DXtt^{g:T^^L<ft 
6o UfcsftSoT, SO4tK0. 0 10%aT«tL 

[004 5] N: 0. 0050 %J^T 

^tfD^rfiaso. oo5o%^i5tttttitt 

^IWf t<^?) 0 tf^ot, Ntf>*#*£0. 0 
0 5 0%£XTt Lfc. 

[0 04 6] O mm) : 0 . 0 0 2 0 %^T 
OttlMb**^ft*«r»rtUT#lilOXtt«:«TS*T 

oT, O(7)-g-**^0- 0 0 20%OT^l/:o 

[0047] f n : 0. 01 2 £TF 
NbttCifi^irNbC^fiStSo :WNbC« 

#»JPX*^IWI»jB*fc4SW^#IIUroXtt 

5o Nb co^fm^iiMisL7c©^:r^$n5 f n-e 
ft^tu :Wo. on^It^h Nbcco^f 

^{STi-6 0 ^<Dtztb f nCOflS^rO. 0 12^TH 
fc 0 ft*5, Nbfi«HiB«fbSv^5c*-Cfc5/£:JC), 

0 1 0^tc-r5Ci:^M^LV\" 
[0 0 4 8] ffl^5citUOSn, AsMSbW 
^***«»i-^tf. ffUftJDXttS:— tdS-C? 
£5 e rofcfe, «ae>T«*tfc»»3»Xtt36Si!**n5 
ifr&Ktt:, B(rlELfc#«5c*»-*DX.-CSn. As^S 

(2) (D^^tCSo^Tte, ^W^tc*"?*)* S n. As 

[0049] Sn:0. 005 %^T 
S n li, W^KflWRJlsf^^ * y ^ ^Srfflv^a^^tt 
*5c*i:LrjSAi-S3ftS, t^tKO. 0 0 5%^ 
TI-*J»i-6i«*Tft»*fflKlDXtt36S#e>ixSc t 
fc^oT, SnO^tMO. 0 0 5%j£TF£ L7t 0 

[0050] As : 0. 003 %J£*T 

^7G3?i£ LTlAtS^, -eco^S^O. 0 0 3%^ 
T*C»JKt-5t«*TA»*»a^Xtt^»bix*, L 
tztfoX. AsOOfi^rO. 0 0 3%i^TtLfCo 
[0051] Sb : 0. 003 %J£AT 

#)7cifi£ LT^Ai-^^, ^^filrO. 0 0 3%^ 
T(C»JKi"Stffii6Ta»ft{*j»ADXtt*?»btt5 0 L 
Tt^oT, SbCO^^i^O. 0 0 3%£XTt L7c 0 

[0052] (b) sutoap&as 




(6) 
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Nb t^X ^ir-^-r 

^Fg B B ^^«Lt, fimanxt!fe&ft±£-£5fca> 
T\ r<©3»**r**»*-«»S*5fc*H:tt. NbC£ 
fKffi t-5>m $ * 5 6 o %<DtLtb\z ttftlflUEK 

lit, ^Jf£rl l 3 orwiwaStciD^L, HK*f 

irdsg* Lv\ — *\ *DHftiaS^l 3 0 0«C 

[0 0 5 3] Lfd^oT, (3) CO^PJiCio^X^fJlE 10 
(A) m<Dik^m$L&&'i-Z»)f*> 113 0-130 

[0 0 5 4] (C) JRr»fR«i3B«03ia«rtt 

Suia (a) «(ciabfe^aric*:fi-rs»*ttw, 

BrlH r2n-/uJE5£«j . r3n-/HE5£«J Un 
-/ME*»J *rfflv^fc»IBffi3eiDXftifii*ro»IBiPX 
SrlltLT#ll»3ftsaxSixS. w<oflj»^liftBBADX«, 

[0 0 5 5] illl ^^CD^^JcD^ 3 tC^i-^^fc- 
ffi^T, CtNb^ft^tlfixO. 7 5-1. 1 
0%. 0. 0 0 3 — 0. 0 1 6%0>J6HICS>!9 , (D5£"C 
^^^L5 f n^fH^O. 0 12WK\ L^t, ^F*fi*J 

m) fcttl^thO. 0 0 2 0%EJIT\ 0. 0 0 2 0%^ 
T> 0. 0 0 2 0%^ 0. 0 12%J^T> 0. 0 1 
0%£XT. 0. 0 0 5 0%J^T> 0. 0 0 2 0%WK' 

.(»*C*ix^k***ft«!3ffi««>*l»^RA (%) tTS 30 

(MPa) £r£oX\ 831 1. 5mm^i^0. 20mm 
^X*y^^^ 2/^«^a*#»Lfc*fro#«lIPXtt4: 

1. 5mmi6><bO. 2Omm|taMl00kgi^ 
fl*Lfc»^<OW»l§]Sas, OttO (ifn) , Alii 
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Ink xfi2lH3X'fcofcr^^tc 
[0 0 5 6] r^i^^5J;pC t^i^lt 

COMP a *ffiT*COT SRl/%*ffi-e^R A^gulE®^, 
o£<9. R A^ 5 0-0. 0 3 X (TS-1 2 00) £ 

ansi-nri, ft»*#iMHixtt3as#feix5. 

[0 0 5 7] Lf^ot, (4) «F 

is (a) ^jciBLfefb^iart*^***^*^^ 

[0 0 5 8] Kffl^y— ><>^t7^^rffl(D 

SMMfttt* (5) ^3691 

t>; itufS (A) 3S(c|EL^k^»«*rW-rs»«-^, » 

*w»iBax*ri6Ufc«, ii#co#8rc\ 

[o o 5 9] r o ^mbfttzmmmm*. z<n&mi£ 
o upx-e*»** o &ttxmmm k-rz^tx*?— 
[0060] sxt, »iia^)«^^t<Mt 

[0 0 6 1 ] 

^ i 5 o k g K^£^T^L/c 0 *i Kfcttsfli 

A-D, «H, 93J— L, «2K*5tt*«0, &Q, m 
^iE-G, 931, fflM, *2fcl*3tt50iN, SIP, SIR 
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